The Application of the Dotrine of T R L- 
"ANGLES, in certain Problems, Con». 
cerning the Uſc of the Plain Sea-Chart, 

and Mercator $ Churr, - 


s 


P | Being the two moſt uſual Jinds of Salling.. 


With A Table of Artifical Sines ad Trangents - 
and the Complements Arrithmetical of Smes , ſi Up- 
plying the Ule of Secants. 


To Radins 10, oco0D and to every Degree and Mi- | 
nute of the: Quadrant. LE | 


ALSO 


The Logarithms of Abſolute Numbers from '1 to 


- with a Table of the Right- Aſcenſion: and- Declipation of the . : ; 


Sun, and. certain principal Fixed Stars, 


7X 


Whereunto is added,rhe farther Uſe of the forevamed Tales; 4 


in Queſtions of Navigation, Aſtronomy and Geography: As alſo 
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Bring the Application of the Dottrine of 
/ Triangles in the two PTneg Hanes -# 
Sailing. 


Y Intent was here to have annexed a Treatiſe of Na- 

vigation , aid eſpecially of ſuch Points therein, as 7 
KR. have reference tv the whole. Dottrine of. Plain an "2 
Spherical Triangles : Butl have here ſhewed the Reſolution of © © 
all uſefulProblems, touching the two principal Kinds of SONS 
by right-lined Triangles. - 

Queſtions of Sailing by the plain or ordinary$ea. Chart, - 

- Although the Ground of the Projefion of the ordinary Sea> 
Chart being falſe, ( as ſuppohng the Earthand Seatoþea plain 
Superficies ) and ſo the Concluſions thence derived, muſt alfo 
for the meſt part be erroneous ; yet, becauſe it ismoſtealy 
and much uſed andthe Ercorsin ſmall Diſtances ret loc de 
we will not wholly neolect it. LE 
Jo ueſt. 1. Sailing 100 Leaphes upon the ſi th Runnb, bus ; 7 
Jhal T alter my Parallel of Latituile. ? 

Note. TheAnglethat any Point of the Com paſo makes with 
the Meridian , wecall the Rumb 3 butthe Anglethar it wakes 
with any Paraliel , we call the Cc mplement ofthe Rumb.. 

And  foraſmuch as toevery Point of the Cempals there. 
anſwers 11 deg. 15 min, therefore the ſixth. Rumb framthe- 
Meridian (namely, EN. E; E.S. E W.S. W. orW. N. W: Jmakes - Þ 
an Angle therewith of 67 deg. 30 mins hoſe COR REBER - 50 
2 ak Fy min, is the Avgle of the ſame Ruwb with Soury; | 

alalicls, 


A, 


# * 


4 ES Ei YT Eo Problems of Sailing | >: 
We et So OE, + _ Now adwir_I fail from C to. 
1C* A, EaſtNorth-Eaſt, to0 Leagues 5 
| 1demand the. Difference of Lati- 
-rudeB C. Pe, 


B 


Py 


By the third Caſe of Plain Triangles ; 


As Radius 2p "27 | 
'Tothe Diſtance run, A C 109 Leagues,. 200000 
So Sine Conſpl. the Rumb,! s A 2.2 deg. 30 min. 958284 
TotheDifference of Latitude CB 38 77 Lezgaes 158284. 
1nJike wauner you may find the Diftereuce of Laticude for. 
any Diſtance run upon aby other Point of the Compaſs. | 
.. +2: Sailing: 100 Leagues upon the ſixth Rumb,, Hoqw far am 1 des. 
. parted from the Meridian o f the Place from which 1 came? © 
. That 1s , by the ſame things-givenas before Idemand A B.-'. 
+,» 1,» Bythe third Caſe of Plain Triangles, | ; 
MASH ps. b 
To the Diſtance run, | AC1oo Leagues, 2200000: 
So is the Sine of theRumb, s C.67 deg. 30 min, 9196567 
To the Departure from the Merid. AB 9z-+Leapues 1,96561. 
3... Sailing upon-the ſixth Rumb, till 1 alter my Latitude one: 
Depree ; 1 demand how far 1 have ſailed? F1-x 8M 
Aslailing from C to A,Eaſt North- Eaſt,till the Difference of: 
Laticude C B be 20 Leagues ; 1 demand rhe Diſtance ryn A C. 
© ©... Say bythe ſecond Caſe of Plain Triangles, Fo 
"AsSineCompl. rheRumbsAz2 4.30 22. co. ar. 0,41716 
To the Difference of Lari.ude ©B 20 Leagues; _1,3010zYF* 


© IIS 


EE Sp Radins > Me Tank Fi | : 
| -Tothe Diſtance ron AC 52.53 Leagues, | i, 71819, 
+ © Thelike Queſtion may be moved bythe Departure from the 
- Meridiangiyen. 6 OW N04, 


; \ 
TY 


.,  ** 4. Sailing upon the-ſixth Rumb, till I havealtered my Latitude 
* one Degree; How much am | departedfrommy firſt Meridian? * * 
>. - Asfailinp from Cro'A;, Eait North-Eaſt cill the Difference 


E220 | Latitnde CBbe2o Leagu es3 Idemand AB, my Departure 


= #romthe Mcridian,(as for Exawple.in the former Type. ) 
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by the Plain Sea-Chart, 
By the firſt Caſe of Plain Triangles. 
As Radins , 


Tothe Difference of Latitude, C B, 20 Leigues,. | 1; 30103 
' Sois the Tangent of theRumb,tCc 67 deg. 30min. 10438278 
Torhe Departure from the Metid, AB 48,3 Leagues, 1,6838r 


Inlike manner by the Departure, from the Meridian given , 
you might find the Difference of Latitude.” - 

s. Sailing ypon fome Rumb between the North and Eaſt 52 Te 
Leagues , and finding that I have altered my Latitude one acres; s £ 
demand upon what Point 1 have failed? - = 
' As if 1 fail from, 'C1oA (being; ſome Kumbs Hetneco the 
Eaſt and North) 52.4 2 Lea gues ;” and-. then find/the Difference 
of Latitude CB.to be 2.0 Leagnes; Idemand the FD A CB, 

 Sayby the 6 xth Caſe, 

As the Diſtance, run CA F253, A Hi c0.4r. 

Is to Radius ; | 

So is the Difference gf Latifade CB20 Leagues, bs 30103 

To Sitie Compl. theRawmbs A 22 dey. 3© Min. 9358294 
. Whoſe Complement C,67 dep. 30 min. is the fi «mh Pai: from. 7 

the Meridian , hamely Eaſt North-Eaſt. Here we negle& ſome. © 
- part of a minute , (as intheſe things not $o be regarded) and ſa” -Þ 
- in other places. , 

- 6, Sailing upon ſome Roumb. between the North and the Eaſt, 5 2. ff 

Leagues , and finding that I have altered my Latitude one degree , "70 

Would know my Departure from my firſt Meridian, 

By the ſeventh Caſe.  - A 

To the diſtance.run, "at thedifference of Latitude,, and al- 3 

4 fo ſubrra@ ir from the. faid diſtance ,.noting the Sum andRe- 
BY inainder. Then add. Ne the Logarithms of his Sym, aud 1 
= Remainder, and balf that Fotalis the Logarithm of the diſtance 
Y from thefirſt Meridiau. / 


a, 


Diſtance run CA, 525 Leag. R- | Sun 72,7 Leap. 
Diff. of Latit. C B 2.0 Rag, 


Y 
4 3 D 4 S- 


8 aB1g1.Þ 


1,85884 Fr 
Remaind. 325; Leap 159085317 


336737 
w— 


+ Departvre fromthe Meridiah AB, 48 ;< En; 14683 62% 
The ſame may beotherwile found by the lame Caſes 115" 


; s {  Andin like fort might the diffeeace'ofLacirade be found, oF 3 
p | > | the to of the Meridian altar. NOWN. 
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oO 
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Problems of Sailing 


7+ The D iſtance of the Meridians of two Places and the DiFerence 
of the Latitudes of the ſame Places being given ;to find the Kumb and 
Diſtance. : CS 

As , let A repreſear the Lizard in the Veſt Part of E-2! and, 
and A Bthe Parallel thereof, and let C repreſen: 5r. Mary's 
Iſland, being oae ofthe Azores, C Bthe Meri van thereof, 
| _ Thenis AB the Diſtance of the Lizard from the Meridian 
-S of St. Mary's , which let be 27 Leagues ; and ABthe Diſtance 
| oftheir Parallels,or Difference of their Latitudes,2z 56 Leaguesz 
Idemand the Rumb, nam:ly, the Angle at C,and the Diſtance 
inthe Rumb AC, AL Oe en” i 


——_ V4 


we wed oe dS ds hk > mw ai it. td 


" eh | 
B "7B ' 2 


es... 


4 Firſt , for the Rumb , fay by the fourth Caſe 
E * Asthe Diffecence of Latir. CB 256 Leagues, co. ar, 7159176 
© ls in proportion to Radius ; | 
| Sois the Dfftan-e ofthe Meridian A B 272. L mates, a 


P ama a cc =. 


143457 4 


Tothe Tangeat of theRumbr T 46 deg. 44min. 16,036; © - 
which is th tourch RumPFfrom the Meridian, and 1 dev. 44, W. 


more, whith lacws che Courſe from St. Mary's to the Lizard to 4 


Ky: af 
*. £ 


Z be North-Ealt , dep, 44min, Eaſterly, orfrom the Lizard to | 
-- St, Mary's Souca-Welt, 1 deg. 44 min. Weſterly. And thusit = 
-- ſhouldbe by the ptatn Charr. | 


- » Secoudlly, forthe Diſtance AC, ſay by the ſecond Caſe, 

- - AstheSincofthe RumbsC 46 deg. 44 m, co,ar. 0,1 2716 | 
> Fo the Diltance ofthe Meridian AB, 272 Leagues, 2,43457 + 
© Sois je Ratius, Tr ed” 


33 
6. 


= .- Po the Di [tance.of the.Places AG, 373% Leagues p.$,4733 > 


|” And fuch thould bethe D.ſtance by the Plaia-Chare, 
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by the Plain Sea-Chart. * <5 
$, Sailing away W.S.W, 1ſfeea Point of Land, which Iſet, 
and find to bear from me Weſt by North; and having ſailed 6 Leagues 
 further,l find that it bears from meNorth-weſt byWeſl;I4u0uld know 
| bow far it is diſtant ? Fg ; 
As, letE bea Point of Land , which , whenthe Ship isatA, 
I ſet, and find to beat from Weſt by Notth ; butIhold on my 
Courſe from AroD, 5, D 
Welt South-Weſt 18 
Miles; and at DI fec 
the ſame Point of 
| Land again, and find 
it to bear from me A 
Norrh-weſt by Welt 
I demand the Diſtance thereof DE; that is, how far it was 
from me in my haſt Obſervation ? | 
Firſt, I conſider between AE, the Welt by North,and AD 
the Weſt-South- Weſt, is three Points of the Compaſs; thar is, 
33 deg. 45 min. which is the Angle at A: alſobetweenEA, } 
the Eaſt by South ,-and E D, the South-Eaſt by Eaſt, arerwo 
\ Points; thatis, 22 deg. 30mm. * ER 


Therefore , by the $th Caſe of Plain Triangles , 


As Sine the Ang. at the Point ſeen,s E 22 d. 30m,co.ar,0,4176 
" Isto the Diſtancerm, - AD18 Miles, 1325527 
So Sine the Angle atthe firft ( 5 A 33 deg. 45 min. 9,74474 
place of Obſervation , P 4 EY — 
To the Diſtance of the Point ſeen, E D 2635 Miles, 1,417 17 
 Whereby irappears,thart the Diſtance ot the Point ſeen from 
+ the place of your laſt Obſervation, 1s 2.6 Miles anda Furlong; 
in like manger you may find theDiſtancethereoffrom the place 
of your firſt Obſervation A. "+ 
Aamitthe Coinje from the Lizard to 8, Mary's be S. WW. the. | 
- Diſtance 373% Leagues. | _ 


PR” 


A certain Ship bonnd from theI.izzard ro S, Mary's , {teers a£: 
wayS.S.W, and after wardsW. byS. and4o lotnetimes upon one. # 
_of theſe Points , ſomerimes upon the other, tifl ſhearrives ar © 
'S, Mary's; Now I demand how many Leagues ſhe bath failed '-* 
KF vpon 04.2 of theſe Pojnts, and how many vpon'the other? © - 2 

x tl, > 5- 1lT 
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6 ., , , _ © Problems of Sailmg RAE 
* "Let Abe Lizard, E'St; Mary's and ſeeing $.S, W. being from: 
South-Weſt two'Points,* makes an Avgle therewith of 1 2'd. 39! 


* makes with We | 
\\Ietbe the Coth plementof Dto18odeprees. - 


3 
wel 


min. which let be A ;-alfo: Weſt by.South makes 'with'S. W. an| 
Angle of; dep. 45 min. which let'be E; alſo South/S..W.| 
ſe by Souths an Angle of 56 deg. 15 min, which] 


Therefore by the eighth Caſe, 


_ As the Sine of D, 56 deg.15 min. co-ar. 0,08015 
Ts the Diftance given A E, ' 373 | Leagues,, © «2557113. 
So is the Sincof © * | E,33 deg 45 min.+ * 719 4474) 
To | AD); 2483+ Leagues, 239602 

Which is the Diftance run upon the weſt by South Points. + 

- PEP V2 2%. | Again, | 
eAs the Sineof D,56 deg-15 min. £0, ar. 0,08015 

[To the Diſtance given'A E, 372 5 Leagues, 2, $7113, 
So1s the Sine of ' A 22dep. 30min, 23... 9338284 
To theway run, E D; 171 , ;- Leagues, 223412 


Whichyg the Diſtance run ppon tle welt by South Points. 


10, eA Merchant -man, being inthe Latitude of 43 degrees,falls 
into-the hands of Pirats',” who amongſt other #hings ,' take away his 


'Sea-Compaſs, But when he 1s gotten clear, : he ſails away as di- 
'realy as he :an,and after two days meets with a Man of War', who 
 alſobad been the day before in the Latitude of 43 deg. and had ſailed; 
- hence 'S. E, by South 37 Leagnes. He , deſirous to find thoſe Pirats, 
the Merchant man tells bim he left them lying to and fro wherethey 
took him,and he had ſailed ſince at leaſt 6 4 Leagues between the South 
and weſt, {bat Courſe ſballthe Man of war ſhape to find theſe Pi-. 


rats? _ iS 
Let A Zhe the Parallel of 43 Degrezs, Dthe; Place where; 
TT WE kn As Ps _ © theShipsmeet: then 
D.- is there .given A D 
6 4 Leagues, ED37: 
Leagues,. andthe An-; 
"ale )-E'A's Points,or: 
56 deg. 15 mit, 


oo 
. 


Therefore 


by the PlainSea-Chart. 


« | Therefore by the ninth of Plain Tr iangles ; 
7 


bk 8 As the Diſtance run-by bi * 
= the Merchant-man AD, 64Leagnes, co. ar. $,19392 
To Sine fe 5 given, sE, 56 deg, 15 min.  9,91985 
ancer 
he ManofWar © Do 37 Leagues, i1y6830 
'ToSine an Angle required, .s A, 28 deg. 44 min. 9,68187 
That is , Weſt-South-Weſt, 6 deg. 14 min. Southerly;and fo 
hath the Merchant failed; cherefore ro return to the ſame 
Place, he muſt ſhape his Courſe Eaft North-Eaſt 6 $ oY; 14 min. 
Northerly, 


Db i ed; 


It. There are 2 Ports lyingN,E, ands. IV. one off another , a 
fl Ship ſails from the Weſtermoſt of theſe-Ports. Eaſt South-E maſt 47 
Leagues; another departing from the Eaſtermoſt Port JOE 
Leagues , andthenmeets with the former : What : ſe hath this 
ſecond Ship kept ,' and bow far are theſe Ports aſunder? _ 


1M Letthe North-Eaſt Port be A, the South-Weſt E, and the 

'; Place where theſe Ships: meetat D. And foraſmuch as tom E | 
$9 A, the Courſe is North-Eaſt , and from Eto D Eaft South- 'F 
of Eaſt, cherefore the ApglearE, is 67 deg, 30 mn. and the oe _ 
d E ED47 Leagues, and A D 66 Leagues, , ww 


7 @._R >. Sod. 2IoOy- 


a þ Therefore by the 9 th Caſe of Plain Triengler , 


= | And Seing fromAtoE , the Courſe is South- Weſt, and' f"" 3 s 
BAwb 41 dep. 8 min, more Southerly ; ; therefore chicxCourſe Bb 
from AtoD, is South 3 deg. 52min. Weſterly. | 


c 
al 4$AD 66 Leagues co. ar., '8,18064 

d3 + To Sine E » 67 deg. zOmn. = 9,96561 

A So E'D-47 Leagues, . .1,67210 

= 10SineA, 41 deg. 8 min. 9381817 4/4 

r © Second! y*, for the Diſtance of theſe Dae E, the Angle at | 


A; being/41 deg. 8 min. andthe Angleat E 67 LY . I 
the Sum of ce back is £08 dep; 38. min a 
s on 180 deg. lezves the AnglearD , 71 deg. 22. mijn. a 


1 
F 7 - 


Problems of s axlinrg 
Therefore by the 8th Caſe of Plain-Triangles, = 
As Sine E 67d. 30mm.co.a7. 0103439 So rhat the Dts 


To A D 66 Leagues, / - 1,$1954 ſtancebetween the ſh - 
ToStine D 71 agg, 22 mm. 9397662 two Ports 1s 675% BY 
- To AE 67.55 Leagues. 1,8 $oFs | Leagues. | 13-0 


Some may thinkic requiſice , that the latrer part of this Pro- T0 
blem ſhould have been a diſtin Cafe in Plain Triaygles; but 
becauſerhe ſame things are here given , as inthe gth/Caſe , and 
the Operation manifeſt by the $ and 9, Itought it nor neces &} © 
fary i@ makeagother Cale of ic.” Bl 211 


12. Coaſting alowp towards the Evening , T have ſight of a Cape" 
- _ or Head-land, beyond which I deſire to ſteer in; the next Morning it i +. 
 .. bears frommeS.S..E, and is diſtant by eſtimation 1i Leagues , but I Rani 
- Jteer away South till two of the Clock in the Morning about 12 thi 
Leagues ; and then would knowhow the Cape bears from me, al 
hon far it js off ? Th | 

As, admicA, Fobſcrverhe Cape D to bear from me South. 
South-Eaſt 5 1 Lezgues;bur I fteer away South, to E 12: Leagues, 
I have then A D1 r Leagnes, 4 E12z Leagues, the AnglcatA 

z 2. deg. 30 min. {as for Example) in the forcgommy Type. 


Firſt then, for the « Angle at E by the 10th Caſe. 


As A E———AD 23 Leagues com. ar. © $563824 Y. 

ToAE AD, 1 Lezgue | by 
So tz(E xD) F 70 degrees 45 minutes, + JO, 7JOI 34 = 

To Tang. an AnvleF, 12 deprees 20 minutes, 9,33962' 


hich ſabrracted, / WI 
bye © cernaiat + 7 E 66 deg. 2.5 mi, ; 
In working this Exampie ,. becavie rhe A ngle grven A, 18 2.47 
deg. 30 min. tiers fore the o:heriwa E and), ars 157 deg 30. 
min. (by the fi Lemma of the third Chapter of plain Tri- 
angles) the half wi exe of is 78 dep. 45 mm Whereby we find; 
--  anAngleF, 12 deg. 20 min, which ſubireted from 78 dey. 
#45 min. there remainsthe Angle at E, 65 dep. 2.5 min, Wherc:| 
 fareſecingEAis atlosth-line, ED is almo(t Eaſt North-Eaſt, 
3 yamuely , Eaſt-Norch-Eaſt 1 deg. 5 min, Norerly. ; 


Secondly k 


by the Plam Sea-Charr, 9 
| Secondly , for the Diſtance of the Cape E D by the 8th Caſe, . 


3 As Sine the Anglefound,tE 66 d.25 m, co. ar, 003788 


To the Diltan:e in the Evening, AD irLeagues, 1T,04139 
 Ico the Sine of the Avgle given, 5s Azz d,zom. 9,538284 


"1 To the Diſtance in the Morning,E D 4 = Leagues,  ©,66211 
That is above 4 Leagues anda half diſtanc. 


| 5. Admit 1ſail away fromacertain Port $. $. IW.50 Leapues, 
fl and thence again W. by S. 30 Leagues , upon what Point have I made 
-Bny ay good , and how-far am 1 come from a Port ? 


As,admit I fail from A to D South-South-Weſt 5o Leagues, 
and from D co E. Weſt by Sonth 30 Leagues there is required 
; @ che Courſe A or E,and diſtance A E. : | 
1 From the South-South-Weſt to the Weſt by South are 5 

Points;that is , 56 deg. 15 min. which 1sthe Complemeut of rhe 
, Y Angle ar D, ro 180 deg. forhat the Augle at Dis 123 deg. 45 min. 
Wherefore here are given the two ſides 'A D, aud ED, and 
\ their contained Angleat D; therefore ———— 


my + Iv 


AsA Dx E D, $0 Leagues, C0. ar. $,09691 

To AD —ED 2o0Leagues, - '  I,z 0103 

$50? ;(AzeE)t 28 degrees 8 minutes, ; . 9,72810 
b, TotF, 7 deprees 37 minutes; | 9,12604 


E Which ſubrrected, 
_ there remains TT 
EWherefore ſcing the Courſe from A to D,is South-South- weſt, 
he Courſe from Aro E1s zodegrees 3 1 minutes more weſterly , 
What is Sourh-Welt, 2 degrees Southerley; ſothar I have made my 
Eway good South- welt, 2 degree: Southerly. - 


pA 20 degrees 31 minutes, 


4. 


j 


oDy k) econdly ». for the Diſtance upon that Point, 

| sSine the Angle found, s A 20 deg. 31 min.co.ar. 0,45534 
0 his oppolire ſide given, E D, 30 Leagues, > I,477.12 
9 Sine the Anglegiven,s Þ 56deprees 15 minutes, 9,91985 


Wo EA Fg ; \ RS. —_ 

fo ped required, A E, 7135 Leagues, 1,85231 

Which is the Diſtance from that Port. ey, 
* I4 There 


to, Problems of Fg OY 


Abe » There aretwo Ports i in one and the ſame Parallel or Latitude - 
diſtant 64 Leagues , and there is certain Iſland more Southerly , di-Þ 1 
_ſtant- rom the Eaſtermoſt of theſe Ports 47 Leagues , and. from the W-5 

-Weſtermoſt of them 3 4 Leagues: I demand the Courſe m—— the Eaſter- | 
moſt Port to that Iſland? 
NTP -\ Terthe Eaftermoſt Port be A , BN, etermoſtE, bothiit in 
3 "4 [ont andthe ſame Parallel A E , diſtant 64 Leagues and let the 
EE 5 a Iſland be D, diftane 
trom A 47 Leagues 
and from E 3 4 Leag, 
there is required the; 
Courſe from A ro'D;Þ c 
: - that is, the Aung. at A; 4 
-- PINTS TE the 55 4 ot the Comp. thercof 


By the 12th Caſe of Plain Triangles, | | 
"Xnke Diſtance of the Ports A E,. 64 Leagues. co. ar, $,19381Þ | 
"TotheSumot AD,-and ED, $1 Leagues, - 1,90848Þ] di 
Sotrs the Difference of AD, and E D ) 13 Leagues \. 11113940 


—F al 


To a certain Line, , A . I'6. : +4 Wo I,24 624 65 
«Which addedto AE, Is 805452 Tii 
T- -*- The half whereofis AB, 405.222 Þd: 
4A | Then by the 6th of Plain Triawles , ; I» 
E As AD 47 Leagues» © Compl, eArithm, $, 32.790} 1 
To Radius; '- . 4* 
SoAB, 40; 75 7 T,6045 J ft 
ToscA;'s 58 degrees 51 minutes , 9,93 24 6 
Thatis, South-Weſt and by Welt, 2 deg. 3 6 min. Welter ; 


which 1s the Courſe from the Eaſtermoſt Port to the Ifland. 


15-A Ship fails fromone Port tog ſecond S.S.E, 76 Lingus 
from thence toa third 5.4 Leagues , and fromthat third tothe firſt U | 
: Leagues : 1 demand the Cour re Tor the ſecond Port to the third, al 
By the third to, the firſt. "* 
This and the like are_to be wrought as the former, wha: 
| therefore weleaveto your own Practice. 'Y 


? 


"whi nſechere are few or © | 


% w#. % 


? 
| 4 - 6 © 
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not only have Meridians, Parallels, and Rumbs drawn ac- 
cording to this Projection” bur the Sea- Coalts muſt be inſerted: 


by the like Act and Means as they have iormerly been inferred. 
iutorhe common Sex-Chayt : otherwiſe . he that ſhall rransfer / 
Places ourof the common Sea-Chart inro Mercator's , without 
dnckoowledg and Kefpe&t ixpon what Occaſion , or for what? 


Reaſon they were ſo placed- in th2 cotamon Sea-Chayt, he 
ſhall rransfer the Errots of the one intothe. other; and that 
fomerines with increaſe. Whercetorc ic requires more than ati 
ordinary Judgment to draw a Plot directly according to this 


' Projection for any Place or Places. And he muſt further know, : 
or be madeacquainted with the Reckonings of Mariaers fre-! 


- 


queacing thoſc Places; and that truly whether with Allowance 
or without, and whether agreenig or diſagreeing with rheit Y 


Plots , and ſo comparing one thing with another,and weighing 
- all in cheballanceofa good Jadgment , he ſhall be able ro doit. 
The Ground of the Projettiou of this kind of Charts was 
poimedat by Ptolomy many bundred Years ſince ; and accot- 


Fright, in his Pook of the Corredion of Errors in Navigation, 


99. pit Ground, Mercator did of late Years fer forth av uni 
verial Map of the World : Whereupon thefe have bcen cal! 
Mercator's Charts, Botthe Way how to deſcribethem was firſt: 
ravghr by thac Learned N2:igacorof our Times, Mr, Edward 


tee: twin. tang os gy oe wg 3, 0 


ES, ar - de. | —  .@&d 


From whence alſo the Grourids and Reifors of theſe enſuing - 


Problems are tobe tazen:; and if we would beas grateful to 
our own Counry-menas to Strangers, Ifee x 
aſcribeas mnch tohiminthis, asro any other 


ro be onede+ tre of the Meridian Line , the Targent of 6 de: 


{0 


vt but we mf 
| Van. Now that 
which ke has ſhew-d to perform by theChart it {c1f, wewill heteſ 
- ſhew to work by Votrine of Plain Triavgles , uſing che Help 
of the Table of Legarithm Tasgents., beginbirg ar 45 deg. co ml 
and fo increaſing vxwatds , accounting every 30m, to be ore 
deg.. of the Meridian Line, as the Target of 45 deg, 3 mill 


. 01min. to be 2 deg. © min. of the Meridian Line,and fo forwards? 


by Mercator's Chart: "3'F; 
ſo that every min. is two min. of the Mercdian Line; and al- 
though thar theſe be nor the ſame Meridianal Parts , thar ate in 
e | the Doctrine of Trian les,yer they proceed inthe ſame propor- 
tf tion as the Setants added rogether do, and fhall produce the 
:- | ane Solution to every Problom of rs. coin 'f ap 
4} as the other Tablesdo.. But becauſe 1n thus {mall Volume we 
4 | have butove Chiliad of 1000 Legarithims , I thall - work by 
er | Leagues ; and not by Miles or Minus ; yet I ſhall refolye the 
+4 fame Problems of ſailing by Mercator's Chart,thatare fer down 
4 Y jn the Dodrine of Triangles. . 


x | Prop. 1. To find by theſe Tables what Mevidional 


Leapiies are con- 


afi tained in any difference of Latitude. 

F | *TO petform this Problem , we muſt take half of each of the 
«| 42 given Laticudes, androcach balf add 45 deg. omin. and | 
ce & tbe Sum ſhall ſhew usthed. and m,  wilgrewe ihall fiud che 
by Tangent to give usthe Merid.Leagues from the EquinoQtial to 
\o }_ each Lar-Burt it {hall ſuiHhce toſubrraft the leflerTapg.out of the 


.2Y greater,andto multiply the Difference orRemainder by 10,and 
| todividethat Product by 376 , and the Quoticur ſhalt be the 
Meridional Leagues contaiged between the two Larirudes. - 
_As,let one Latitude be 50 dey. 0. min, theother'32. dep. 3 5 min, - 
; The half of 50 deg; o min. is 25 deg. © min. to whichadd 45 dep. 

© min. theSum 1s 70 dep. o min, which are 43893. PEs > 

The half of 32 deg 37 min. is a6 deg. 17 min. andan half, 

to which add 45 deg. o min, the Surn is 51 dep. 17 min-E where 
we muſt look the equalparts, viz. ar the Tangent of 61 dep. 

17 mit, and ahalf, whichare 26147 ; which ſobira from 
43893 , and the Remainder 15 17746 , Which molriplied by 10, 
i 15177460; aud thardivided by 376, the Quotient is 47z 
N Leaguesneareſt, which arethe Meridonal Leagues contained 
— betyycen the two Latitudes ; aud che like iso be done for all 
 Latitudus whatſoever. 

= Now ag this way doth alictle differ from that Way 
. done by Meridional Party. yet che” Difference is of vo validi- 
F ty to breed.;any confiderable Error inche_Courle, and ſoby, 
1-2 conſequence not inthe Diftance; and therefore 1 dcefiie afa- 
16 Yourable Cotiſtr uction of It. | "M— | 4 

| | | Wes.” Prob, } 


* Problems of Sailing 


Prob, It, The Latitude, and Difference of Longitude of two Place xi, 

2 ' . © -given; to find the Reumband Diſtance, © i 

MN Othemtentthe Application may be the more evident , we = 

EY will give Examples of two Place$expreſſed in the Chart, | - , 
” _._ As, aimir the Lancudeof the Lizard'to be 50d. o min; the : "FP? 
Larirade of Summer -Iſlands, ſometimes called the Bermudas 3 2.4, þ| 7; 


25 m. and che Difference of Longitude ro be 70 d.” o min. the 
Summer- Iſlands being ſo mach to the Weſtward of the Lizard; 
I <p che Courſe , and rhe Diſtance from the one to the 0- I 
ther. | 


Asin chis right angled Triangle ADB, L=tA worelcat the (Va 
Lizard, aad A B the Parallel thereof : D Summer-Iſlands, and F| a, 
D Bthe Meridian thereof. Be as; | T 


' Then is tHfore given D B the || So 

D Difference of Latitude 17 dep. Þ Te 
35min. and AB the Diffe-l 
rence of Longirude 70 degrees | he 
A: -— Rs B 0, min... whereby the, Angles |” he 
Fee eo "'D and Hypothenuſal ſhould be'F 79! 
found by the fourth and ſecond Caſes of Plain Triangles. Bur we 
becauſcinthis Kind of Projection, the Degrees of Longitude Þ mc 
aud Laiutudearc nor. equ3/,; { except in Places near thz Equi- Pr 
; noctial, ) rhe Degrees of -Latirude at every Parallel exceeding. 
-”.. the Degrees of Longicade in ſach proportion'as the EquinoRti- 
,. alexcceds that Parallel; rh-refore theſe Differences of Longi- 
_ rudeand Latitude muſt firft be expreſſed by ſome one common || [. 
Meaſure, And for thatpurpoſle , ſerves the Table of Tangents Þ i» 
which theweth how many-equal Leagues are from the Equi- | Wi 
noQtial ro every Degree of Laritude : . namely , of ſuch equal Þ 
Leagues, as a Degree of Longitude doth contain 20; * 


\ » 
- 


* erefore mulplying 70 d. o: m. the Difference of Longit, | << 


" by 20. I have £ 40 for the Meridional Leagues contained in the | - 
Difference of Longitude ; alſo ( bythe laſt Problem ) I find the 

\ Meridioaa! Leagues contained in thEDifference of: Latitude toll 

be 472, ſorharDBis 472 Leag, and AB 1400 ſuch Leagues. 
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by Mercator's Chart. I5 


Therefore by the 4th Caſe of Plain Triangles 4 


As the Difference of Latit. in Leag. DBy72co.ar. 73 2606 


Is in proportion-to Radius , | © 

So is the Difference of Longit. in Leag. AB 1400 _ 314612 
To the Tangent of the Rumb, tDq71d. 21 m. 10347218 
- Wich theweth the Courſe from the Summer-Iflands ro the 


'Lizard,to the Exſt North-Eaſt, 3 d. 52 m.Eafterly* or from the 
Lizard to the Summer-Iflahnds, W. S.W. 3 d, 62. tm, Wekerly 


S econdly » for the Diſtance in the Rumb, 


Reduce the DiffetEnce of Latitude into Leagues,(multiplying, 


thedeg. by 20) an@to the Product adding one third of the min. 
. Then by the 2d Caſe of Plain Triangles , So 
As Sine Comp. the Rumbs A, 184.359 m.co. ar, O49514 


' To the Difference of Lacitude DB, 352 Leagues, _ 254654 


Wes Cr or np 


'So is the Radius 


| Tothe Diſtance AD; t 100 Leagues , | 304168 


| ve ſpeak ofthe Di 


| And this is the Diſtance meaſured in the Rumb; there is a 
{| heater cut between thoſe two places , whereof we ſhall ſpeak 
Þ hereafter in Great-Circle- Sailing, which is by Segments gf ſeve- 
Fehanging the Courle ; buthere , whenſoever 
ance of two places, we mean their Diſtance 


ra] Rumbs ofter 


| meaſured in one Rntnb., 


(| Prob: 2. The Latitude of :wo Places ,. aud their Diſtangggiven ; 


r0 find the Rumb and Difference of Longitude: 'B 


-A Dmit I ſail from the L:zard, being in the Latitude of 50 9. 
[ upon ſome Point to theWeſtward 1100 Leagues ,andihen 
hind my ſelfinthe Latirude of 32d: 25 m. 1 would know y 
. what Point Thave made my way good , and how much1 Be 


iltereed my Longitude. 


The Difference of LatitudeD B, is 17.d, 35 m. which redu- 
ced into Leagnes , is 352 Leag. (1s in the foregoirg Type.) _ 
 Asthe Diſtance ſailed AD, 11coLeag. co, ar. ., 695832 


Is in proportion to Radius ,- 


So is the Difference of Latrude DB, 352 Leagues, 254654 
To Sine Complementthe Rumb.s A, 18d. 35 m.' 9,c0486 


That is, Weſt-Sourh-Weſt 3 d, 51m, Weſterly. _ 
B gh 


F 
y” 


pon 


$ etoridly F 


Wn Sclontly , Fa pray * b 
£60 97 tbc Diff erence of Lo ale. 
Findby the figſt Prop. what Meridional x mad FRY 
ed inthe Diffecence of Latit. which are here 47» a caps v1 
As Radius q 
Torhe Difference ofLaticude i in Leagues D B, 472 £673 7 
Sis che Tavgenr of ibe-RumbeD, 71 g. . \ /*; 472 


To the Difference of Loagir. in Leagyes A B, 1409 ; I 46 IL 
Which' Leagues 1educed into Degrees, dividing them by 20; 

the Quoticuris 506. the Difference of L Longirude required. 
Prob. 4. By the Rymb, and Latityde of gpo Places given , to 

ud their Diſtance , end Differencegf Longitude. 
; Daucl ſail from the Lizard, bog inthe Latitude of ;od 
 Welt-South-Welt 3 4. 51m. Weſterly , cill I find my (elf 
in Te Latitude of 32 d, 4 m. 1 | le how far Lhaxe falled, 
and how much Ihavecaltered myLongitude? 


The Diſtance is found as inthe latter parr of the 2dProbahys; i 
The Difference ofLatic.convertgd.into Leagues,is 5 52 Say then; 


As Sine Comp, the RumbtA, 18d. 399% «» 0,49514 
Zothe Difference of Latitude'D B, 3 $3 LGAGHES > 254654 


Soils Radius, _ _ 
Toxhe Diſtance aP, 1100 Leagles 

And ſo much is the Diſtance ; the Dif 
may befouud asin the latcer part of the 3d Problem, laying; 


394163 


aeRadius , to the Diflercace of Latitude in Meridionalf 


pues , {o is the T Ar ot che Rumb to the Difference ol 
Longitude i in Leagues. 
- Prob. 5 By#be Di erence.af Longitude , Rumb » aid ane Lati 

tude , to find the other FORE» and the Diſtance. 
\ Dai af from the ay: my 6,14 mm :heLatitude of 5p 

South- Weſt, Weſtecly,rill Lhaxe {Sor mj 

engine 70 ple ow Lora havellaid che Polc,aud hoy fat 
from the Lizard 

Reguce the Diftence af Longicade' into Leagges by 2.0, ant 
ſo it makes 1400; thet lay, _ 

As. the Tang. of the Rumb?r D 7:d.24 31,-c0.,ar. oat 
'To the Dillaratkes Loogit. in ka: AB, 1499 . 314611 


Þ js Radius \ F 


erence of Longirode s 


wo, = & HARI TS 


OE "7-5 72 2674 E 
which 472 Ledgaes multiplied by 396, and the Pi th 
177472, & tharWWFide by 10, Spd ghe FngnEnt}S 177 47 [ 


rom which I ſubtra& 45 ge 


Problem ; (aying, 


tor s ch 


1 jubzra@t from MF equal-parts of the Lar. of 5p d. o. 
we found bythefirft Problemyo be ar the T Tang 79e On Vig+ 
43893 ang theremaingder is 26346, which in the Tan- 
fm an finditin the Tangent q 61 42g. 17 win. av. a hal , 
iy remai er. 3s 16 

j833 Pip 3.5 mip. 


. 17 min. and ay half, ickoens dou l 

the Latirude of the Placp3p whi which] am come. 
- 1.+ . Secondly» ſor the Diſtance. * 

Having already the Rumb, apd Difference of Latitude, it may 

afeund as ipthe ſecond and fourth Problem 3 laying, SG. 

M8 Sine Comp. the Rum!-,s A 18d, 39 m.c0. ar. 0,495.14 

To the Difference of Latitude, D B 352 5 254654 


| fo Mains, ' BET 
To the Diſtance, « AD 100 Leagues. et 304168 


Prob. 5 By the Ramb, the Diſtapce,Fid one Latitude Liven,to find 
. the other Latitude , ana th the e Difference of Legitude, _ - _ - 

[ { -well 3d. 51 m,Weltesly, 1109 
| Leagues, and then find my felfin the Latitude of 32 d. 
m. I emayd the Latitude of the Place from which I Cane z 


Hf * a the Difference of Longitude between that and this? 


Fiſt, far the Difference of Latitude? 


- &s Radius | 
o the Diſtance. run A D.11600 Leagues . 3941 54 
So Sine Comp. theRumb s A, 18d. 39m. / |. 9y$0486 


o the Differcuce of Latitude, D'B 3 52 Leagues, : 25465 
, Which 352 Leagues conyerted ipto fdegrees, 1517 4. 35. | 
obs Difference of Latitude required; which added to 32 d. 250 mm. 
makes. 59 4,0m.the Laticude of the hiſt Place, ., | 
The Difference of Longitude is found, as before | in the tir .Y 


As Radivs tothe Pe Difference i in Latitude iN \ Maridionali, 
fo is the Tangebr of the Rumb; to the Difference of Lor: Tak 
in Leagues. 


1 Andchus he Difterengeof Longitude will be found Ain the 1 


Example, tobe 70 & © mn: 


+ "Mi 


. * 


 _ Ifatany time you deſire to convert this Difference of Lorigit; ? 

- foyndin any Parallel intoLeag.you may doir after this Example * 
' 7. cAdmit there be two Places,both in the Parallel of 56 d, which | 
differ inLongitude7 od. m 1demand theDijianypf theſe two Places 
Firſt, Ic is tobe nnderſtood rhar the Leagſs of Longitude 
in any Parallel,are in proportion to the Diſtance in Leagues as 
the EquinoQial is to that Paraliel , or as the Semiliameter of 

| the one isto the Semidiameter of the other : Thar is; 
' As Radius isib proportion | 


| ToSine Comp, Latuudes:c. ' Fod. om. | 980807 
Sois the Difference of Longitude 1400 Leag. 314612 
To the Diſtance in that Parellal | $0o Leag. 295419 


ie A Table of the Angles which every Rumb or Point of the Compaſs, 
makes with the Meridian. 


| North. | Souch , D. M: | South. | North. | 
| YES: . 

© TE | 

NbyE | SbyE , 


SWbyW NW. by W| 
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Propoſitions 1 in 4STRONOMY and N AVI 
GATION, pertormed by the'Fables of —_. 
Sines , Tangents and Logar:thms. 


Prop. 1. The Sun's Place being known, to find his Declination; 


S the Radias tothe Sine of the Sun's oreateſt Declination 
234d- 30 m, ſoigthe Sine of the Sun's Diſtance fromthe 
pext EquinoQtial Point, tothe Sine of his preſent Declination. 
| © Sothe Sun beingin 20d. 36 m. of Taurus,bis Decunation will 
| be found rober7d. 68 m. almoſt. 


Prop. 2. The Sun's Declination being given » to Fl bis Place n 
the Zoaiack. 


S hevine of the Sun's greateſt Declination isto theRadiug 
A ſo is the preſent Declination to the preſent Place.:, © 4 

' So the Sun having 17 d, 58 m. of North: Declination, ' ff 
Place will be found to bein 204. 36 m, of er ackans 9 d. =Ms 
of the parallel Sign Leo. 


i9p. 3. The Latitude of the Place , Fu Declhration of the Sun "I 
given, to find his Amplitude. 


the Co-fine of the Latitude is tothe Radias,ſoi is the Sine 
MME Dcclination to the Sine of the Amplitade, 

* So th&* Sun having 114. 48 m. of North Decliaation, his 
Lots will be tound to be 19 d.15 m. North alſo :. For 
this is general, that if the Sun be in Northern Signs, -as in 
Aries, Taurus , Gemini, Leo, Virgo, he hach North. Decli- 
nation, and North Amplitude, And ia Southern Signs, as in 
Libra, \ Scorpio, Sagittar Capricorn, Piſcesgr Aquarius Sourh De- 
clination , and South Amplitude. 


Prop. 4. The Sun's Declination and. « Amplitude gf fi dhe 
Height of the Pole. 


Sthe Sine ofthe Amplitude to the Degree of ih Dkas: 
tion, ſoRadius to the Co-fine of the Latitude. 
So the Declination being 11d. 41m. and the Amplitude 19 - 
d. 17 m, the Height ofthe Equino&tial will be foundto be 38 d, 
$52, Whoſe Complemear 51 d. 41m. is the Height of the Pale. 
ge 3. > Prop- 


46 | Propoſi tions in eAſtronomy 


"Fro P- 5- Fre Latitede of the Place, apd Declination of the Sun 
givento find bis right «Aſcenſion, 
'$ Radins &: the Tangent of the Suti's Diſtaric tom the 


Dectination to the Tangent of the ripht Aſcenſion. 
- $o the Siin being ih 20 dof Taurus (thatis 56 2. from the 
ene FAV Point eAries) his right Aſcenſion willbe found 
e 47d. 
View; 6s by "the Dlacs , Auf Declivitton ; of the Sun 
ven , 4 0 ind the p 0 zonal Diffe rence, which is the time of the 
Sun's 76 ng or r ſetting. ny 
Sthe Co-raggeat of the Latit, i ist0 tlie Tahgfir 6f che De- 
FF chintttsh ;\o isR29ins ts the Sine of the Alceoſional Dit- 
rehce ; ſo the Latirnde $1 4:30 m. North , andthe De- 
glindicn 5 z0'd: the Differchce of Aſcenſion will be foundto be 
_ 308. 14 m7. whick reduced into time (by allowing 1 5 d. for 


| mates for the: Difference between the Sun' sri(11 ingor ſer- 
, before or after the hour of fix, -accord: 'ng to the time of 


efdre , and ſc ts after lis ; 3 anc in 'Soifthvry Signs, ke riſes 
after , and cobefore lix. * 
© Prop, 7. ( Amplitulle, —_ ference of Ae on 
REAR wh 7 piven ; to fi dits Declination. - "ot 
Aft ESinc of che Alceofionll Difftet:nee-is tb thEE 


, the Sun 

*© ſine of 

” Amplitude , fois the Radi us tothe Co-ſine of che De- 
cli nation. 


+ $6 the Aſcenfional Diffetence beiriy _ 31 1. ſhews he 


: Sui riſesat 4 4 clock and 16 m. Which eo rerted intode gices, 
rakes 6: d. zo 7i.-andithe Amplitude” 234. 38m. 
The Dechnation'will be found ro be 20 d, rom. 
-Ptop. 8 , Te Latituge and Declination given, to find the” Meri- 
? dian Altitude. 
F th Fun "IO North D-clination ,- add the Com TENN of 
the Latitude to the Declination, the Suty is the Merid. Alti- 
de ; bur if wa San hath 56uth Detlination , ſbcridt the Ve- 
in; ai fromithe Complement gs me Lititoes, R the tEfhdvels 
Ve Meridial aa 4 
"I | $0 


ext EquinoQial Point, ſoisthe Co-ſine of th - grearcſt | 


hour and 4 m..of timie for 14.) doth give-1 hourand al: 


the year ; thatis, whenthe Syn is in Northern Signs ; the Sun 
les 


- —_—W 
. 


Y —_—_—  —_ ih. eds a. tt. 


. 


s and Navigdtian, 21 
Sothe Latitude being 51 d. qo m-the Complement thereof i® 
$$d 207, nd lerrhe Detlination be 23 d. 30m. North. Add 
33d. 19, #,to 23 4. 30m. the Suniis 61d. 50 m,the Meridiah 
Altitude Burifrhe Declination had been 23 d..30m, South, 
ſabrract 23d, 30m. from 3$ &d. 20m, the Remainder would be 
14d. 59 m. forthe Meridian Altitude, | 


Prop. 9, The Latitude aud Declination knows , to ſind the Height 


| of the Sun at awy Hour. 
A Ste Co-fine of the Hovr from the Meridian is to Radius A 


fo the Tangent ofthe Larit, to the Tang, ofa foutth Ark. 
So in the Latitude 51 d: 36 #. and one Hour from che MEti- 
didn, ( Which is either 11 or 1 a Clock Yrbjs fourth Ark wiſl þe 
tound tobe 52. d, 28 m. _ og 
"Thin cofifider the Declifiation of the Sub, atid the Hour pra- 
oſed), if the Latitade and Declinatton be #hke , both Notrh,as 
withus, ard the Hour propoſed be between Non & fix;toke 
the Declinarion ont of the fourth Ark , the Remainder ſhall be 
| 38fþ Ark: Bur ifrhe Hour fall between fix and midniphe, or | 
- the Laritade and Declinat. be unlike; prie North and the orher 
South,) add the Declanation to the fourth Ark, and the Sury 
ſhall be a fifth Ark ; if the Sum exceed god. take it from 180 df. 
the Remainder is the fith ark. 'The fitth Ark being found , ſay , 
© Asthe Sine of the fourth Ark , tothe Siveof the Latitgde , fo 
the Co-fitze of the fifch Ar] 2 as 


1 k ro the Sine of the Altitade,. 
 Sothe Latirude being x1 4, 30m. North; the Declination 
234.,zo m.Notth; if it be required to find the Sao's Altitude 
at 7 inthe'Morning, you (hall findit to be27d. 19m, 


Prop. 10. The Latitude of the Place x the Declination of the Sun, , 
_ and Altitude of the Sun given; to find bis Azimuth, * 


"\.Onfider whether the Sun's Declination-be North or South» 
_ fo have you his Diſtance from the Pole: Add theSyn's 
\Diftance froin rhe Pole, the Complement of your Laritude,and 
the Complemegt of your Altitude all thrte into ene Sym , and 
froth half that Sum ſvhtra&rthe Niſtance of the Sun from the 
Pole , and nore the Difference: * _> (ay , ge 
1.. As Radius to the Co-ſihe of the Ajticude , fo the Co-fine. 
- ofthe Latitude ro a fourth Sine.” " I 
| Wo B4 + 2&8 Þ 


23”: Propoſits tions in & Crater © Kc, 


2. Asthis fonrth Sine is'to the Sine'of the balf Sum » fo is 26 
Sine of the Difference'to a {eventh Sine. 3 unto whici ſeventh 
. Sine, if you addthe Sineof go d.. half that Sum vil be the 

Sine of ati Ark 5* whoſe Complement being doubled,is the Azi- 
muth from the Norch of the Meridian. | 

Soif the Latitude be 51d. 30m. North, the Declinarion,; 1 
d. South , andthe Altitude : d. the Azimath To tle N th 
Part of the Meridian will be found to be 140d. 


Prop. 11. The Latitude given, to find how man Miuutespr Miles 
of the Equinothial make 1 deg. of Latitude in any Paraliel. 


Lancade deſired. 


So in the Latitude of 51 F" a m. 37 Mil: 5 will anſwer to 


; d. in the Longitude. 


Prop. 12. The Courſe and Diſtance given, to find the Difference of 


' Latitude. 


rhe Sine of the Courſes diſtance from Eaſt to Weltzto the 
cilterencs of Latitude. 

 Soif the Courſe be W. S. W. ( which 1s ) 30 m. from 
- the Weſt )the Miles 225; the difference of Latitude ll be 
I'd. 26 m. 
Prop. 13. The Courſe and Diſtance given, to firlthe Dip orence of 


Longitude. | 


Courſe from South to North, to che Milts you are depar- 
red trom your firſt Meridian. 


* Soif the Courſe be N. W. by N, ( which is 33d, 45 m. from | 


, the Norrh ) the Miles ruh T0 ,the number of Miles which you 


are departed from the Mcrid. will be found to be 100,which if | 
you divide by the namber of Miles anſwerable toad. ofLongi-. 


rude if the Latitude you then find your ſel: to be, the Quoteeat 
gives youthe d and m. of Diff of Lovgic, 
. Prop. 14. The Dijtance and. Departure jrom the Meridian given, to 
the Courſe. 
S the Miles run,to the Sine of 90;(o the Departure from the 
T;\ MEI 2 » tO theSine of Fo Coucte {rom N-to South. 


$ the Sine of go d.isto the uumber of 60 Miles, fothe Co-' 
line of the Latitude to the Miles anſwerable toad, in the 


'Sthe Sine of 90d. to the Logarithm ofthe Miles run, ſo 


S the Since of god. is to the Miles run, fois the Sine of your 


So. 


I5 


P—_—  — ©. SS. | 


\ 2 32 £3 45 
> N bd Had FA 
A . 


Propaſitions Geagraphigal. +44 
Sg if theDeparture from theMeridian be 7gMiles in running 
150miles,theCourle ſteerdi 1$30 d.which 1sS. W.bys. ſoutherly, 


Prop. 15. The Latitude of the Place, the Declingtion and Altitude 
of the Sungiven; to find the Hour of the Day. = 


Dd the Sun's Diſtance from the Pole, the Com plenenr of 
\ the Lacrude, and the Complement of the Altude into 
' one Sum , andfrom half the Sum ſubrra theComplenient of 
oe Altirude , noting the Difterence., Then ſay , 

. As Radius to the Sine of the Sun's Diſtance fromthe Pole, 
fo the Co-ſine of the Latitude to a'fourth Sine. - - - Then, 
_ 2, As this fourth Sine,” to the Sine of the half Sum , ſo thi 
Sine or the Differeaec , roa ſeventh Sine; unto which ſeventh 
| Sine, if yon Wd' the Sine of go d. balftharSum will be the 
| Sine ofany Ark; whoſe Compl:ment doubled, aud converted 
into. Time , 1s he Hour required, $5.5 
| $0 if the Latitude be 51 4d. 3o m. the Declination 20 d. 
Northward'; andthe Alticude 12 d. the Time will be. found £0 
be 6 Hours 24 Minutes almoſt. 


The 'Uſe of the following Tubles i in. Queſtions that C0n- 
cern Geography: ff 


Hough there be divers ways to find the Diſtance of Places, 
VIZ, by the Globe, by Maps, Geomertrically, &c. yet the 
moſt exact ofall other , it by Trigonometry : which way we will | 
here lay down in three Propoſi rIOnS. 


Prop. x, Two Places differing only in Latitude, to Sod their Diſtance. 


In this Propoſicion there aretwo Varieties, viz. 

1. If the two Places propounded, lie under oneand the ſame 
Meridian,and both of rhem on one fide of the EquinoQtal, you 
muſt ſubtraR the lefler Lai.. irom the greater,a nd the Remain- 
der converted into Miles { by allowing 60 Miles to ad.) will 
be the Diſtance required. 

Example. 

_ Vicentia and «Auguſta lie under one and. the ſame Meri- 
dian z and both on the North-fide of th& Equinodtial: Y;- 
centiazhaving 44d.55 m. Latitude,ande Auguſta 4 47 d. gr m.Lati- 
twde, the Difterence of Latit. is 24, 47.77, Which converted into 


Miles, 


" >V, STEEL Fr 
ER 


$4 pot iba. 


£, muſtip! itigit by 60, and addin therets the d mix, 
TY 167 Fenfing 564 thati A Diftince. of Mag 


'I: If 6n& PH&6E Ire 6 ee North , aid the orhet on the Sourh- 
fide of the EaingAiat 3 { Fet both undef the fare Meridian | 
you muſt chen add both Latirades together , and the Sam con- 
yergeginto | iles; will give their De ance. wet / 


- Prop. $. Iwo Places dfering ouly int Longitude beins 7 given, te 


their Diſtance _ 
yo @ there are rwo Viriecics,. 
Places propoteded lic underthe Equiu: then 
thi Differen&e df theit Lomg- | eednced into Miles allowing 69 
fof - 3p. * oe the Diſtance of che Places required. 
; Iris required ro know the Diſtane of = and 
Ficoner from ths Ifland St; Thohra, both tying under the SEquin 
the Ifland Sumatra bath Longit. 137.0. 10M. and the 1 fland of 
Thome hath Lotige. 33.d. 10 ts. therefore the Difference of 
thor Longit. is 1644, which m{ltiplied by 60, maketh 6240 
Miles » Whichis che Diftance of the {aid Places; 
"2+ Butifrhe two Places prop, ounded differ only in Longitude, 
and lie not ntider the EquinoGiahbnt niger foe 6ther inter- 


tn this Pro 
T1, It. the t 


= 2 mediate Parallel, betweeti the atgoevial and one of the Poles; 


then to gd their Dae, the Proportion will be, 


$5. Radi Beet if, $t0 VE, C6-fibe 6 the conimor | ade, | 


$the 
of Fatt their Diſtance. 
Example, The Cities of C 
both 6þ4 Eitiride , vit: $3 


eDi rehce of Lobgittde to the Sthe 
pottells and Conftantinible tave 


Longitude is 214, 37 m..30 fec: therefore the Operation is thus 
to be fratzed; 


So the Sine of the halt Difference Rong: 21 d, 
32m. 30 ſec. | 


i} he brhs of liglf their Diltafce, i 
ſe Arch r5d. 3 38 #. beins doubled » &1 
Es Vertee into Miles f as before is raug 
C DEE BELVWEED the tWD Place: —_ 
aye ed yh rp. ſ- 


*#*, but differ in Lonpitude 43 d. 
x5 nn. The Complement of ther Latitude is 47 d. and the halt 


ht) giveth 1375; 


_ 
> 
YL 
- 
[ 


$ the Radiys, Or Sineofgo & | 10,00000, BB 
0 the Co- fine of the common Latitude 47d. | " $b60' 


_ 


Pripoſit tons Geogya ey 25 


Irop 4. Two Places being given , which difftr both in Lo hde ha 
f 9s ba Latitude , to find therr Diſtance, os ___ | 


| In this Propoſiri tionis contained thede Varieties: 
' B 3. If one Place beunder the Equinodial Circle , and the 
other roward either Pgle, theh the Ptoportion is,' | + 
| * Asche Radius," or Site of 90 degrees 
Iz tothe Co-ſine of the Difference of Lobgitade : 
| Sdisthe Co-fine of the Larirude given; © -- 
| Tothe Co-ſine of their Diſtance required. 
EE nd Example. | 
If it were required to Gad the Diiooes of the Iſland of Se, 
_ | Thiomd,which lies directly under the E 6 hathLon- 
| $itnde z3$d. (andthe City of Lojdor , 1 ehich hath 51 4. | 
| Latitude, and 20 a. Longirude ) their Diſtance will be £6 ob Gd [ 
| be322X Miles. -. © i 
: If both the Places ROE ks witholt the Equitis- 
Aial , and ofi the Northern or Southern fide thereof ; rheti the 
Proportioh mivſt be wrotight at two Operations ; and becktife 
there isforfe difficulty therein , we have added the followiiy 
Figure, which will make it FInnns ro the meaneft Capd- 


city; | 
we Ler D repreſciit Londen, 
whoſe Latitude is F D; 
d.z0 m.and Lonfirnde 20 4. 
o mn, And let © tepre- 
ſenc Jeruſalem , bg es La- 
ide M Ois 31 @. $6 m. 
Long 66d. ich * x. 
inp | ktio Tp 
- (1) the fide 45 
Complement of the | Tory 
| tude of Lbxton , 334. $65. 
ho, (2) the fide BO the oP 
ene of the Fairade of Feruſalew , 58 T. 10%, (3) The 
Angle DBO(whoſe meaſure is F M) the Difference of Lati-' 
tude 46 4.0m. and it is required to find the fide DB; there- 
20h ty aeakg Ls Is, a 
T, 


” 


26 Propoſ trons Grographical. 
1,” As the Radius B M 90 deg. 10,0000000 
— 
To the Co- fonofD BO 44d. 9, $417713' 
Sois the Tangent of DB ;38 d. $6. 9:9006042,) 
To the Tangentof B P28d.5 9474: 3504 
Which being ſubtraQed from B © 58 d, 207. (RG remains 

OP29d.25 m. - Then ſay, 

2. As the Co- fineofBP 619. 5 mm. "949421688 
| Tothe Co. fineof PO god. 35m, © 9;9400535 
© Sois the Co- fincof DB ji 30m. 9138925443 
19.8335978 
To the Co-ſine of D Otrd. gm. 98914290 


Whole Complement is 38 &. 51 9. which converted into 

Miles , as beforc'is tavghr, facit 2331 Miles; andſych Is the Di- 
ſtance required, - 
\ 3+ If the two Places propoundrd- differ both in Lovgitude 
_ and Latitude, and be both of them without the EquinoChil, 
and one of them rowards.the North , and the other towards 
the South Pole ;. chen the Proportion.is, 

1, As the Radius i is to the Co-ſine of the Difference of Lon- 

gitude; 
. S018 the Co. tangent of one of che Latitndes to the Tangent 
of another Ark. 

Which being (ubcratedout of the oth Latizude, and god! 

added thereto ; ſay, 
| 2. As the Ca- fine of. che Ark found, is to he Co: line of the 
. Ark remaining z 

Sois the Co- fine ofthe Latitude firſt taken ,to the Co -line of 

the Diſtance. 


Theſe are. all the Varieties that can poſlibly happen In any 


Propoſition concerning the Diſtance of Places , aud is the ex-. 
provided the Longitene aud 


atteſt way char can be inveated , 
. Latitude be truly EK. 
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A Table of the Spade id Lo 


Pico Tenerife: Newly Corre&ed; 


\A 


D at. 


ngitude oft the 
OA Ports, Capes , and Iſlands in the 
; World, beginoig: from the Meridian of 


ds. 
ed 


| 


V — _— 


eo 


Note, the Too marked with S$. are 


| in Sod Latitude z the reſt North. Latitude 
i ip D. M., 
Þ [Point Look-out in Gtetnland I? IO 
Ice Point in Nova Zeimbla T3: 
Archangel ” 65 30 
[ [North-Cape 71 3$ 
Naze of Norway 8 11 
Stockholm IE 59 20 
Copenhagen - Rd $5, 43 
Elſenore 56 40 
The Texel HE 53 | & 
Amſterdam ' $2, 21 
The Brill —_ | . C2: IK 
[Calice I ' 51 Oo 
Merchants F3re-latid in + Ifſand | 63 .36 
| Shetland 60 22 
'Y [Iſles of Orkney 58 50 
|Careneſs 58 41. 
Buchane ſs Fe OA | $8 42 
WiTinmouth © , © 55 12 
BFlamborough Head 54 Iz 
Orfordneſs © 42-4 
—_— GI 44 
 BiThe North- Foreland FI 36 
| BiThe South For, land of 24 
RiPongene/ſs 41 12 
Mille of Wight '5O 4t 
WiPortland +: 


Fercers 


£ 


[þ = 


If t 7 
EE 77: 
Sr Oy Quins inEaſt-lodia 
e Garden 
Y; Dope Beſales e 
þ uryat .: 
Go in Ealt:Indis 
4 ape Como; Bs "3-14 : 
South+end 0 [73 ns 
North eud of Ft. Lawrence 


v1 Jaya; T's 


dcbam at the N. W. Point of. Suel tra 
Flac, er gn the South-end of Celeb 


Nor th Port of faram | 
[Straits of . Anian iu the South-ſca 

J Weſt Entrance of Magellan 

inam 

Cope of Florida 

ve Fair: 

Cape Charles - | 
IPlimouth in New-Englard 
[Cape Cod 

Jud fon 's Straits 
! (Bermudas 
[$8, Chriſtopher 's 
{Bar badoes | 
|Mevis, 
ic Yo Ficeli 07  Hiſpaniola 

{Port Royal in Famiics 
L Fo Ee Sven on Cubs | 


| Latitnde. 


| 


1 of Max 
* iFair Forgland 2 Ir, 
 {Slize Head _ 


$ 
| Cape Clear 
"If [Dublin . - 


Straits of Gibralter 
. aps de Gaja 


" Be Boys Eſperarce 


» 
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Aſcenſion of the Star , (whoſe cime of coming to the Meridian 


_ there-from,the Remainder is the time of the Stars coming to the YT 


_ theRight Aſcenſion of theSun,theRemainder will be to þ. 11m, 
at whic'; ttme th» Bull s-Eye will come tothe Meridian onthe 


'3O % 


1 | TheUſe of the Tables of the Sun and Stars Right A ſcenfion. 5 
T the end oftthis Book you have rwo Tables, the one T 
/ \ thewing the Right Aſcenſion of the Sun every Day in] 


the Yeac ; theotherſhewing rhe Right Aſcenſion and Richina. YT! 
tion of certain of che moſt eminent fixed Stars. [1 will 1 this T] 
7 ſhew how by the joint Uſe of theſe rws Tables you may I g, 
Hud when any Star menctionediin the Table of Stars will come | F5 
ro the Meridian, and the Rule will hold general tor any SY 

whoſe Right Aſcenſion and Declination is known. The.manner || , 


of working is as followeth. - Ri 
The RULE. js 
Subtract the Right Aſcenſion of the Sun from the Right: Dt 


is required) the Remainder is the time of the Star's ſaid coming Þ} ©. 
ro the Merid. Afternoon : But if the Right Aſcenſion of the Stan 
beleſsrhin the Right Aſcenſion of the Sun, add twenty four Þ 
Hours thereunto , ang ſubrrat the Right Aſcevſton of the Sun Y& 


, 


Atridian. 


Exam ple. 


Upon the 11th of Decenbcr, it is required to krow when the YN 


| Bill's Eye comes tothe 4+: idian : By your Tables of the Sun's FW 


:zyht Aſcenſion, you fi;y':! at the Sun's Right Aſcenſion,on the He 
Itth of December, it 17 b. 59 . arid by your Table of Stars you 
find che Right Aſcevſion of the Bull's- Eye to be 4h. 10m, Now 
(according to your Rul-)} becauſe the Right Aſcenſion of iheY1 
Sun is more than che «.ight Aſcenſion ot the Star, and Snbtrattt: 
on cannot be made, you muſtadd 24h. tothe Star's Dgelina- 
tion, ſo will the San be 2.8 þ,10 m. from Whith take 17 b. 59m, 


I 1th-of December after the Sun : thar is; at 11 m1. paſt 10 arnighte. 
the Bull's Eze will be due South; the like of any otl er Stathy 
Whole Right Aſcenſion is known. See the following Work. F * 
BG | Right 


; 8 p 
\ Tag * bl 


To find the Hour of the Night. 31 
b TW | Y ; ho, min, 
Right Aſcenſion of the Sun on the 11th of December, 17 59 


Þ Right Aſcenſion df the Bail's-Exe , "<a 

| Tweaty four Hours added , | _ - + 24 09 

| VELO - Areas 

© The Sum Pe 28 10 
| The Sun's Right Aſcenſion ſubtracted ,  * ORE IP: 
| Remains, _ | | :: "RS: TX 


The true Time that the Bull's. Exe will come to the Meridian. 
| This Rule here delivered is of Excellent uſe for Sea-men, 
" | thereby co find their Lazirade; for iris ro be: noted > Thatthe 

Rules which you obſerve tor finding of your Latitude by the 

| Sun, the lame may be performed by the Stars, they beiyg 
| upon the Meridian , as ts already noted in the laſt Page of my 
ti || Dodbrme of Triangles ; to which I refer you. 


1 | The Altitude of avy known Star bein given , ito find thereby the 
'* ERS ' Hour of the Night. 


v- 


b, TJIFY the former Rule find the Time of the known Star's 
5 I) coming ro.che Meridian on the Day propoſed. Then 
X ck our the horaty Diſtance of chat Star from the Meridian, - 
"which may be found by the /ame Rule as you find the Hour of 
the Day by the Sun , a. in Prop. 15. | 
Theſe things beiog found, if the Star he on the Eaſt-fide, 
not yet come. to the Meridian, the Difference of thoſe wwe 
ie | Nambers of Hours is the Hour of the Nichr; if the Star be 
's | Weſtward paſt the Meridian, the Sam of thoſe Numbers of 
ie Y Hours is the Hour of che Night, | Ree 
| __ _ Of finding the Variation of the Compaſs, Pa 
W " Bythe third Prop. before-going , you are tavght to find 
"the Sun's Amplitude; that is , how far diſtant the Sun riſeth oc 
"Betteth from the True Eaſt or Weſt Points of the Horizon, © 
Thus if the Latitude piven were 51 4. 32, #. and the Sun's 
EDeclination 157 d, 10m, Npith, the Amplitude will be found. 
'Ftobe 24d. 25m. North , becauſe the Sun's Declin. was North, 
1 Ofthe Amplitude thus found, there is often uſe made at Sez, 
For finding the Variationof the Compaſs ; which is done after 
"Fthis manner :__ - | | | ms h 
Suppoling the Circumference or outermoſt Edg of the 


z2 Of the Variation of the Compaſs. | 
Card or Fly of the Compals to be divided into. 370. deg. and. 
the Points of the Needles to. bs placed direftly under che 


| | Ts = 
Flower-de-Luce, or North and South Points; yon are to ob- t 
ferveat Sun-rifing or ſerting, how many deg. the Sun is from. O 


the Eaſt or Weſt Points of the Compals, which number of deg.” 
if they agree with-the Amplitude found: by this Poſition, as it | 
1s before thewed, andbe on the ſame fide, then hath the Com- 
paſs no Variation . but if they differ » look how maby deg. that 


1 y 


Difference is , ſo much js the Variation. | 
| | -oAs for Example, + | | 


 Admitl find the Amplicude to be 21 deg, 52 m, Northerly ;'| 
then, ] know that the Sun ſhould ſer almoſt 25 d, trom the Welt p 
to the Northward'; but obſerving at Sun-ſerting with my Com: | * 
paſs, admit I find it ro (et but 19 deg- from the Weſt-point of 5Y 
_ my Compaſs tothe Northwards ,. thea hereby 1 gather charthe , 
Variation of my Compaſs is almoſt 6 deg, And thus you may find : 


how mach the Variation of the Compaſs is, Now, 


. t " . % % 
* 


"Fre 
To find which way the Compaſs varieth. 
lf the deg. of the Compals,' which direly reſpe@s the Sun at Cir 
his rifing and ſerring , (namely, the deg. of Amplicude,found ag, the 
before ) be more towards the' right- hand than the Sun-riſing _ 
orſerting, the Variation is Eaſterly ; but if it be more towards || | 
. the left-hand , the Variation 1s weſtecly ; becauſe when a Man's I Th 
Face is towards the North , the Eaſt is on his right-hand, and Þ * 
- the Welton his left. EO Te S 
_  Asin vhis Example ; [I find by the Amplitude, thar the Sun PÞ 
ſhould fer almoſt 2 5 deg. fron the Welt- point of my Compals; 
Northerly ; but ſetting the Sun, I ſcethat the 2 5. of my Com- 
paſsis more towargs my right-hand than the place of 'Sun-ſet; 
therefore 1 conclude that the Variation is Eaſterly. bk 
* And thusis the Variation of the Compaſs ſound to be almoſtYi 
6d. Eaſterly ; fothat the North point of che Compaſs ſhews 
_ notrhetrue North, but points almoſt 6 d. to the Eaſtwardolſ,, 
the North ; and con'<quently all the ogher Points of the Com* 
- paſs dire more towards the right- handthan they ſhould do bl; 
plmoſt 6d. Audthe iike in all Points tobe underſtood , if the 


"*Ddſcrvarion had been made at Sun-rifirg. | IN 
£ Note; It 1s the fitteſt to make theſe Obſeryations when tit Exa 


of finding the Latitude: ot. Þ 


| Sun ſeems to be a little above the Horiz5n , namely , when the 
| lower edg of chegFun ſcems almoſtro rouch the Horizon ; for 

then the Syn is inthe Horizon,though by reaſon of his RefraQti- 
on and Parallax, he ſeems to be above ir, | 


By the Altitude of any two hnowy fixed Stars taken wk =o are 
both in the ſame Azimuth , -to find the Height of the Pole. 


Irſt ſay, As the Sine of the Difference of the Sears Alri- 

tndes is to the Sine of the Difference of their Right A(- 

: Pceoſion; lo igthe Sine of the nearer Stars Diſtance from the ap- 
.F parent Poleto the Sine of an Angle to be kept, 

Again; Compare the fartheſt Star's Diſtance | from the 
Pole, with the Diſtance from the Zenith ; ; and ſay, 

As the Radius is to the Sine of the Complement. ofthe Anvgle 


| TY wW 


g | kept , Toisthe Mangentof the lefler of the. compare Arches ro 
7 the Tangent of the ficſt Baſe. p 
n - Subdudt che firſt ' Baſe out of the greater of the rwo' coinpa- 


red Arches; andthe Remainder fhall be the fecond Baſe. 
| Then laſtly, ſay, 

As the Sine of the Complement of the fiſk Baſe is o "the 
x | Sincof the Complement of the ſecond Bale, fo is the Sine of 
4 the Complement of the leſter of the two compared. Axches ip 
'$ | the Sine of the Height of the Pole or Latitude. 


1's The Deſcription and Uſe. 
f ofan Umverſal Ons 


i A Table ſhewnp what. Day of. the 
fy Week the for Day. of March will 
un? Efore you - can well fall upon for 12; Years, © 
j B make uſe of this Al-©|1596 Sunday | 1702/Sunday!: 4 
CE how as [1697 Monday - 1763|Mongay.. 
et; what Day of the Week the |* C20] Mbras 1704|Tuelday 
Uirft Day of March falleth 1 699 Wedneld. TP Thy 
LR upon in any Year, which'the hbnp Friday - [1 ed hag ra 
Table adjoining Þlainly 1'704 Saturday Lathes, 


: Ycontinued ſo-far as you pleaſe, by leaving out axe Day between, every 
"ht ourth Year , .4s you fee done in the. Years of t this Table. . 


* ” 


hs following will my” C2 


Saturday,: | 
beweth for 12 Years viz, to the Year 17071 ; which Tables may be a 


The Day of thelW/eek on which the 1 ſt Day of March; falls upon beg 
hwn , the Day of the Month for ever may be eaſily found,as by the. 


r3 


_ *"anafol for OR 


A A Figure of the ITED Ana 


The Uſes of this Almanack are only two. 


the fiſt is, Any Day of the Week in any Month or Year being given, 
ta hnow what Day of the Month it is. 


The ſchoud Uſeis, Any Your and Day of any Month * that Year 
being given to know what Day of the Monthit is, 


Example of the Firſt, Let it be required ro know what Day of 
"the Month the firſt Thurſday in Auguft,the Year 1696,ſhould be, 

By the ficſt Table you ſhall find he ficſt of March was Thur|- 
tor. Now look in the Almanack'( at the head thereof ) for the 
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| of Latitude and Departure, the Courſe and Di- 
: Kance being given, © BLVD 
$ | Example 1. _ 


Suppoſe a Ship er ail-N.N. E. g Leagues; to | 


* findrhe Diff. rence of Latitude and Departure. 
The Courteis'2 Points, and in the Table under 2 
Points, and right:againſt 9g Leagues , the Niſtance 
_ flands}3/444/under (Dep. )and|8|314|under(Lar.) 
| Which ſhewstheDepartureto be 3 Leagues , :4,or 


Sous -+,and the the Difference of Latitude 8 
Leagues ,3++., or 8 Leagues ,5. _ 


Example 2, 


' Suppoſea Ship fail W.N.W,' W.5 L.eagues , ; 


'- tofind theDifference of Latitude ani Departure, 
' The Courſe is6 Points © then over the 6 Points 
_ zand againſt 8 Leag. the Diſt.-ſtands |2 |695|over 


(Lat. ) andſ7{532|over Dep. which ſhews the Diff, 


| 15. Ifthe Diſtance ſaid exceed 19 
* (z)inthe Tableunder(D )10; 8 


OTE pw” 
ds £ bf 5 


tyde to be 2Leag, ;:and theDeparrure7 Leag. | 
| Leap. then call. 

20; 23 30 Sc. 
and 


ind ſoincreale the value of the Figures in the adja- 
cent Columns,under (Dep. and Lar.) accordingly. 
| Example. 


' AShip fails S. E. byE. 767 Leagues, tofind the 
| [Difference of Latitude and Departure. Rn 
| Under Points 7 , and againſt 6, (which now 
| ſtands for 60)ſtands|4/029|under{Dep Jand[4}445| 
under (Lat, ) that is, the Departure 1s 4o Leap. ,*, 
and the Diff. Lat. 44 Leag, +: Then for 7 Leag,di- 
| tance, the Dep.is 4 Leagues ;7 and the Diff. Lat. 5 
Leag. ,* ſogo Leag. ,Zand 4 Leag ,7, being added 
together , make the Departure required to be 44 
'Leag.,?, andthe Diff. Latitude required tobe 49 
Leag :5. 6 pk 
 * Of the ſecond Table of Rhombs. 


* This Tableby the Courſe, and both Latitudes 
finds the Difference of LORIE, y Ng 
| .Thefirſt Column oneach Page contains the De- 


grees and Minutes of Latirude,.the other Columns, 
Ihew the Latitudesby which the Rhomb paſles, di- 
ſtinguiſhed by ( firſt ) (ſecond) /third) (fourth) 
(fifth) (ſixth) and) and ſeventh ) Rhomb, or 
Points of the Compaſs. | 


. Example. 


A Ship fails $.S. W. from the Latitude 42 deg. 
20min. Lat. 45 d. 5o min. to find the Difference of 
Longitude the Shiphas made. Rae 
__ AgainſttheLar. gz deg. 20 min. and under the {e- 
cond Rhombyou will findthe- Longitude to be 10 
| Geg- 13 min. andagainſt theLar 45 deg. 53 min. and *' 
F under the iecondRhomb you will finda1 deg; 24, m. } 

781 | | en 2 


"5 y A I$- LIST EE? $4 Hh ID : : _ 
- Bk dk Fab” © 3 : - 
hy FLY , : X 
hats # 7 
” % 
- 


| FOE TIEN deg. 24 min: ſubtract 14 de 13 min, 
the nder £.deg. 11 min. 's theDz tcrence of 
Longide required. 


Of the Table of the Sun' 4 Declination, 


Es 
| 


"«K-" 
— 
F | » 
_ © 
; "Js 
F A ; 
"th. 


This tab cihews.the Sur'sDeclination every Day | 


of the Bare 4 1 Years to'come. - 


PR. 


| 2 35 min. North. "Ny C [7 
_ To find the Son +Decliration ai feos Þ 


BD l 


Yauwillndthe Year 699 to betherhird after YÞ 1 


fd. the Sun's Declination Au- | 


Leap- Year,and againſtthe 26th Day, and under [/ a { 3 
ma; you willed the Sug's Nocunation to be 15 ſh 


| Th uk fi a; Table 4 the Sup and Stars Ri 4 | 


cenſian is ſhown a Page 22. 


pL! 7 G pH 
& .» ÞD.M.JD- wi.] 
40'0 © O of. 
E xj,1- O10. 1 
21.2 Of ,2+ 
E513 pp 3 
=. 31 9--4:53--5 
616 11 6 6 
= > * RE. - 
C | 2] 9 We. 4 by 
"MS 10170 IO '1© 
: B xxftl 1 


|4 Fable "y Angle fr 'hiſe Degrees y "ITY : 


J 

= <1. 244 
A. 23123 5123 23 

po $5 


RIFE Y 4 4 > 


oO 
— OE. 
+ wr- 
EPR 
+ wI HI 
Jus vw > W..HÞ 
__ | 
- 
yu 
+- 


20}]20 '5ho 2012: | 2031 39 
«YL "_ | | } {2 | 


23 41124 2 
24- 2223-4352 8 


| Than liebe inedr AoAPoP 
if the Anil ſy fro Zr The The a 2 FO 


unts > Upon the Horizon. 


© A Table of Amplitudes for theſe Degrees of Latitudes (| 


| 


© 2- -_ 


+ 


J F 


= 
<4 l 
=} Shag 


7a; 
-F SH Wy 


. 
_ 2 
—___n— c 
" « 


_ —— 
__ 


pw Hoy -O 
COS © 4 


4 4037 
5 46 
6. 56 
8.6 
9- 15 
lo. 24 Z 


Z1JET 34TH. 4 

L2 13 $ 
| 114 11 
v3. 231 
2116 35 
6117 46! 


| 


O wn = 
| 008 eſp ww Þ =» Oy] 


© © @H, &Q| 
AN of> DD tt 


\ 
b 


= 
O 
5 
10 
= 
SG, 
U 
Q 
Uh 
O 
Uw3 
1 © 
I 
4A 


> FO 


py a © ion uy hu} 


Lid 
OO © mn 


23431126 52.27 = 512" 
. wil va ag FN 18 Þ* 


As in the Table, in the Latirude of 5o deg. 
. the Sun or Star having 15 deg. North Decliva- BY: 
tion , they will riſe 31 deg. 10 min. to the Nerey by 
I BE X - ward If 


- a —_— — 


mn 
= 


'* 
We 
I 


wmT—_— < lrader for theſe DI rees of Latitude, 
; "4'Table of Amplitudes for " gre "T x 


6 13117 139 
> 19 


IT 20 
9 10121. 


17 
O 


21 - 
2.2 


23 
46 


19-- INS 
2 


32 


15 
Wy 27 


6110 18.10 

33 $5 41/12 © 
3113 16 13 3k 
| (14. 4 43 15 "5 2 
16 15/16 34 
17 45118 6 
18 19 16.19 29 
20. . 231-0 472% LI2 
5ajzz 18122 22 45]: 
22123 450124 20 
25 mw 55 
26 57,27 31 
$7]28 3:[29 7 
2130 5130 45 
31.'4:132 25 


IO 
EI 


53 
25 
5+ 


15 
17 


24 51} 


10 42} 
12 14] 
15 45] 
15 15 2x ; 
16 54] 
1S J : ? 
20 3 2 L 
21 38] | 
23.14] 


26 28\ 
28: 6] 
29 451-3 
5K 25| I 


33- 6} 


133 15134 3 
(34 4" 
- XK 4} 


134 48} - 


Þs 32 


3136"344 | 
36. 26] 


ward of the Eaſt , and {et 
1» {Northward of the Welt: 
nd had been 15 %g: South, 


z3ideg. 10 min. to the : 
Bar if the D :Clination DP 
chen they V would Bs 


pay 


. 
Wu B m 


Ws : 
+$% 

py : : 
; 

\ 

4 

7 


Sul 


fo GO 


I 
» » © 


{ 3925 3123 43 
$1 25 "2326 76 49 49127 24 7 3 
36:7 16/27 58128 43129 FT it; 
2ul29 429.5030 39.33 i | 
830 $433 44,32 36,33 23lf 
31. 56132. 45153 3* 38134 yl X: | p, 
4634 39/35 35/36 335 42 
. 36136 3337 33135 EL 

29138 . 31139- 37140 4<12 
_ 24140 by 1 4142 SC 44 26 4 
2 2141, 29143 42144 2/45 3d 


IF ii i707 4c -- «GL PK on 


ho kh * 
\ y ; 


LS 00+ 
4+ 


WY ria to othe Sourbward bf the Eaſt, "ad 
21.988. 10 minto:the Soutkwardof the Welt, Þ 
” Look) ot ycur Latitude inthe head of the Ta: 

4 ble; "” 


F þ 
Fey 


Pw PER ISY ac 
2 PEIgee = ” —oadhiomantng 8 - _ wn 
Co aan SS 32%, > . 4 
. ; - Fg” 4 _—_— . 4 - 5 ng p * > 
_ . I I IE 5 a = ws abr " Oo rv : 1 3 
g * hs 74 8d er gn let thus 2 _—_— - w. . > ls _— _ A yy , : ' 
Jas »;ftrath at hageCe v4.4 3 tt 0 Þu-  FUtge  AY 3. 74 & _ _ - . — 
R par rn ru pee anne — —_—_— ————e CT _ _ L ” TEN Y LY NY TOY RI” = "I " - [4 ' 
OS ax hoe 6 CES. * RAS. ION : —_— i . 4 , ; | 
| 6 ff, tha 0 s '1 65 
% : * x k, | ; 
. "00 _ 5. -@- > 4s - 
: A Þ £ , 4 
»* 4. o TE | | | 
Y a q " 


| FTE, Fir 7 yon Ry oe r theſeDegrees ble, and the Detli Z 


| of Latitude. _ nation 1n rhe firſt 
l F JRErA ET] M 1D: MD. M.|Left- hand), andin 
4 olo of o * '© | : | 
ff 3i/x 50 1.35|1 562 + ofgle of meeting , 
pi | $1.4; $2 5 4ol 5. 50 6 o/Amplitude defi- q 
p i 4 5 22\75 34] 7. 473 __IIred: PS 
ill 59 14/9 23] 9 4570 2] In theLatitude : 
aſl 6jiT 41 13101 43þ2 +of 30 deg. the | 
5 71.2 $6113 16113 4114 "6lgyp 's Declination 
405 $114 45115 14125 ops :- bein) deg. © m. 
ans 2159 42127. 10 ——- —_—  \North; ; I demand 
qe 2jts 35119. Bio 42120 19 khe Atmplitude, - | 
as = oY 24 24) Anfw:The Am: | 
A 12122 -26123 6123 49124 - ] 
y, 13124 23/25 © 7125 59126 liruce is 8 deg. - 
W's 14/26 21/27 10j28 1 2.8 8-566 min. from the : 
| [og > Talio 1041 10:!Eaſt Northward, 
YE.15/28 22129 1413 s. 2 
\ 16 WÞ. _ 31 21132. £2433" 27 at Sun-rifing, Or 


33 29134 - 3535 47jfrom the Veſt 4 
Mn 4135 52138 10\Northward ; at. | 

9136 43|37 54,39 1349 57/Sun-ſerting : But 
2138 53/40 1241 37143 10'if the Declination 


| 9142 3444 4945 AT had been Li. 
43 27/42 5946 4945 32 o min. South, 
' 50147 3049 9 14 24 


> \Laritude geg. | 

248, 49450 $310 »þ ovelaia - ws | 
| 9c would Ro 8 deg. 6 min; frot | 
he þ- tor Southward , at Sun-rifing, and $ geg. q 
[| min. from the W eſt Southward , at Sun-ſer- 


N ' SE 874 


c | 


IE 
#4 > ba. 
. is 64 


© \ £8 
y W 
FT; 


ting ;. for if the Declination. be North, thetrue | 
Amplitude wall always be to the Northwards of the 
| Lattor Welk: Bur if the Declination be South , the £1 
- true Amplitude will always be to the Southwards 
. of the ILaft or Weſt. | py 
If you haveany odd Minutes of Declinatien, you 
mat take rhe proportional Part. | | 

_ In theLatyudeot gz deg, 30 min. the Sus De ſſ 
chnation being 12 deg,.15 min, 1 demand the Am-F} 

' _, eAnſwer, The Amplitude is 16deg. 43 min. 
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ADVERTISEMENT. Þ 
_ Þ* Preſect-ſtrett., in Goodman's-ſields , are taught} 


| * 'rhele Mathematical Sciences , viz. eArichmerikt 
© Geowelry , eAlgebra\, Trigonometry, Navigation , Guiefy 


 #ery, eAfronamy Surveying , Gauging , Dialing , fits 
'  » Uſe ofthe Glabes,, and other Mathematical Inftrugty, 
 '* mints; Projetbonof the Sphere, and other Parts 


the Mathematicks. 
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Bro know the Hour and. Minute of the Sun« 
| Riſeng and $eiting at any time of the Tear , 


|| * in any Place of the habitable World, 


By HENRY PHILIPS. 


cxadtly ſerdownin the fifth Columnotthe 
| Sea-mar's. Kalenaar , for eyery Day of the 
"Year forthe Latitude of London, fo that by knowing 


Y 
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ihe Day of the Month, you-rmay know thetime of - 
dun-Rifing and Setting without farther trouble. * 
'ENow if you.doubletherime of Sun-rifing,you miy 
tnow the Lengrhoftlie Night:Likewiſe double the 
vine of the Sun-letting , and it thews the Length of 
"She Day. Thisis foplain that it needs no Example. 
"But becaufe the Saun- Riſing andSetting doth differ 
"Fd every Latitude; therefore for theUſe of Sea-men,, 
"FT have fet downthis Table, by which, knowing tho 
lace of the Sun , and the Latitude of the Place you 
Fire in, you may know the time'of Sun-Riſing and: 
Rtctringin any Place of the habirable World. 
 ' Becauſe the Day of the Month is more readily 
{known to ſome , than the Sine which the Sun 1s 
Fin ., rhercfore I have on the {ide of the Table' 
Wer down: the Days of the Months, , the Ule 
gwvhereot is the ſame with the coner, 
For tf you find the Day of the Month on the 


, ( kr of the Sun-Riſing and Setting is 
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3 Table,and the Latitude you arc at inthehead ofthe [ 
& Table, i the ſquare-meeting of theſe two, you Fj 
2 ſhall indthe Syn-Riling or Serung , as before. + 
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=. For Example, 


The 21fh of 7anwary in the Latit, or gg. deg. the 
Sunſets at 5h, om the Difference of Time 1s 6m. of 
and the Difference of the Days are6; thats, im. 
tor every Day. 'So that if you would know thetime 
of Sun-tet onthe 244 Day, it will be 5h. 3m. 

Again, if you would know the time ofSun-ſerF 
on the 24th of 7anaery, 1h the Latitude of 42 deg. 
Here 1$ neither the Day of the Month, nor the Lat-J, 
tude to be found exactly; bur you find chat the 216 

Of Zan. in the Latirude of 40, the Sun fers at 5 1. 
o. min. And the 27th of Jan. inthe Latitude of 94, 
the Sun ſets arg h.58 min. Now becauſe the La- 
tirade of 24, is the nuddle between 40and 44, and © 
likewife the24þ Day , themidft berweenthe 21 L 
and 27: Days; take the middle between the rwoſ 
times {ct down in the Table,, which is 9 h. 56 m. 
which 15 thetime of Sun-ktenthatDay, in the [as || th 
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WATHEMATICAL and SEsA-BOOKS; Printed 
for and ſolabyRachard Mount, Bookſeller , atthe 
Anctent Shop by the Poſtern -0# Tower-hill ; axd 
'Tho. Paflenger at theT hree Bubles and Star on Lon- 

don-Bridg , Fx. | | 
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HE Mariners Magazine;containing the Art ofNavigation, 
I Surveying;Gauging; Gunnery ;Altronomy; Dyalling and 
* F Fortification. By Capcain Samuel Srurmy , Folivp; | 
- Gillibrand's Trigonomerria britannica.. 
The Coaſying Pilot ; with new Sand draughts. By F. Seller 
rf The Mariner's New Kalendar. By Nath, Co/ſon. | 
\ | TheSea-man's Practice. By Richard Norwood, 
' Norwood's Doarine of Triangles with Logarithms, cor- 
” || rected andenlarged. | CS Eye | 
A | Norwood'sSyitem of Navigation ,beinga large and complear 
1 © Treatiſe of the whole Art . By Adatthew Norwood. 
Practical Navigation, being an introduction to: the: whole 
'Y Art. By F. Seller, KEEN | 
"| ALighttothe Artof Gunnery , containing moſt neceflary 
dF Cenclufions for the PraQtice of Gunnery, either for Sea or 
| Land-Service. By Capt. Thomas Binning, ns 
* Colloquia Maritime, or Sea-Dialogues,explaining all the Parts 
'ofa Ship, with che Words of. Arr and Phraſes uſed at Sea. 
VF The Safcguard of Sailers, and Pilats Sea-Mirror ; deſcribing 
the Sea-Coalts of England, Scotland, Ireland , France , Holland , 
Denmark, Norway , &c, accotding tothe neweſt Wapponer , 
' with new Sea-Charts : A Book very uſeful. UN oy 
— The Compleat Modelift; fhewtng howto raife the Model of 
any Ship ot Veſlel ,” either in Proportion or out of Proportion; 
F and.to find the Length and vigpes of every Rope iv-all Veſſels 
exaQly , with the Weipitt of their Anchors and Cables. - 
The Boatſwain's Art; ſhewing the Rigging of any Ship, By 
Henry Bond. . _— 
"The Compleat Shipwright, teaching the Proportions 3 
uſed by experienc'd Shipwrights , according totheir cuſtom of 
Building z _* 
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Building ; with the drawing »f a Draught, the making and 
marking of a Bend of Moulds. By Es. Buſhnel. -_ 
| The Geometrical Sea- man. By Henry Philips, Fs 
The Sca-man's new Epitoine, containing the Dottrine of 
Triangles , all che three Kinds of Sailthg; likewiſe Aſtronom 
and Geography , the Variation of the Compaſs ro work Obſler- 
vations with , anew andeta& Method of keeping a Journal; 
wich ſeveral uſeful Tables in the Art of Navigation; with 
Sincs , Tangents and Sccants , and Logarithims to 10000, By 
Fames «Atkinſon, Teacher ot the Mathematicks. 
Norwood's Epitome applied co Plain arid Mercator's Sailing, 
, with uſeful Tables. 
An Epicome of Navigitioh; with Logatithms to 10000. By 
Henry Gellibrand. Eg 
_ - TheArcof Narigation, wichthe Errors therein corrected, 
By Edw. Wright. * Mg ke 
| TheUle of the Double Scale of Proportion. By Seth Par: 
tridge. | ERS 
, The Marinet's Compaſs Reified: By «Andrew Wakely. Cor: 
reed and much enlarged by James Atkinſ07. | 
The Sea-man's Tutor. By P, Perkins. 
The Marrow of Aſtrology. By John Biſhop. I / 
— Mathematical Manuel; Of Navigation , Gunnery,Dyalling 
Surveying, Gauging ; witha Tablc of Logarithtns to 10000, 
By Henry Philips. | 
The Rule of Proportion, By. Edw. Wingate. 


Thereare alſo ſold all ſorts of Mathematical and Sea-boch 
in Engliſh, or Books of any other SubjeR , as Divinity, Hiſtory 
| _ Poetry, ©c. Waggoners, Sca-Charts for all Parts of © 
| Sworld; all forts of Paper and Paper-Books , rul'd or oral" 
|. atthe cheapeſt rates alſo Bibles, or atyother Books nc} 

bound andclaſp'd . andthe beſt Writing-Ink , Pens, Wa 
. Wafers, Pencils, &c. 
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